Abstract: Biodiversity and species conservation are among the most urgent global issues. Both are under serious threat because of human intrusion and as a result, it is likely that present and future projects will affect threatened and endangered species. Thus, it is important to account for these impacts when evaluating and conducting cost and benefit analyses of projects. Due to their public good character and non-tradability, the total economic value of threatened and endangered species cannot be reflected by a market price and therefore, alternative approaches (stated preference method) are needed to determine their monetary value. This paper reviews and compares the valuation literature on threatened and endangered animals and conducts a meta-analysis regression to identify explanatory variables for the variation in willingness to pay for threatened and endangered species. The main findings of the meta-analysis show that the interaction of the level of threat and charisma have a positive effect on willingness to pay. Furthermore, developed countries have a higher willingness to pay compared to developing countries. Similarly, visitors of conservation sites have higher willingness to pay than residents. The provided example of a benefit transfer of the estimated function shows the practicability of our results.
Introduction
Species extinction and biodiversity loss are a worldwide concern as the global extinction rate increases for more and more species [1] . According to the International Union for Conservation of Nature (IUCN) Red List of threatened species, one in four mammals, one in eight birds and more than 40% of all amphibians are endangered [2] . The category "threatened" defined by IUCN Red List criteria [3] includes vulnerable, endangered and critically endangered species. They face a high or very high risk of extinction in the wild [3] . This global definition differs from the ones on national level such as the Endangered Species Act (ESA) of 1973 in the United States of America (USA). Most US studies base their classification on the definition by ESA, that distinguishes between the status "extinct", "endangered", "threatened" and "delisted". Thereby endangered species are defined according to ESA [4] as "any species which is in danger of extinction throughout all or a significant portion of its range other than a species of the Class Insecta determined by the Secretary to constitute a pest". Threatened species are specified as "any species which is likely to become an endangered species within the foreseeable future throughout all or a significant portion of its range" [4] . Major threats to biodiversity derive from the current trends in human population growth and consumption as well as the increasing use of natural resources, leading to climate change and global warming, habitat conversion and urbanisation, over-exploitation of natural resources and environmental degradation [5] .
Since biodiversity is under serious threat as a result of human activities, it is likely that current and future projects will affect threatened and endangered species. This can be in the form of direct impacts intended by conservation programs but also indirect through any other project affecting the habitat of those species. Thus, it is important to account for these impacts when conducting a cost and benefit analysis (CBA) of projects. CBA is a form of economic valuation in which costs and benefits are measured in monetary terms [6] . Often, the economic value of threatened and endangered species cannot be reflected by a market price [7] due to their non-tradability and public good character [8, 9] . Their value cannot be derived from observations of individual behaviour in the market [10] and thus, the great challenge is to quantify their costs and benefits in monetary terms.
In the case of threatened and endangered species several types of values, including use value, option value, existence value and bequest value can be associated. According to Wallmo and Lew [11] , the value obtained from viewing or photographing these species is considered to be a passive use value. An option value is derived from the preservation of species so that they can possibly be used for future purposes. Benefits in form of existence values can also be gained from the simple knowledge of their existence in their natural habitat without any intentions for future use. Preservation of species for the sake of future generations is an example of a bequest value. Altogether these values form the total economic value (TEV) of threatened and endangered species [12] . Deriving the TEV of each threatened species every time would be costly, time-consuming and beyond the scope of most CBAs and other projects in need of those values. Instead, a common alternative is benefit transfer of values or functions which is a form of secondary research. In the case of value transfer, economic values of the respective species are estimated by applying a single estimate or the average of several estimates from former studies with similar circumstances. For the function transfer, a statistical function from the original site where primary research was conducted is used to calculate the value of a species for a difference site. Values generated through function transfer rather than value transfer are believed to be more accurate because they account for the differences between the studies [13] .
In the past, some research has dealt with the analysis of willingness to pay (WTP) for species conservation using a meta-analysis approach. Loomis and White [14] derive a meta-analysis regression for threatened and endangered species based on US studies using contingent valuation method (CVM). This analysis has been updated by Richardson and Loomis [15] adding newer studies and accounting for differences in the values over time as well as the effect of the level of charisma of a species on the WTP. Martín-López et al. [16] carry out a meta-analysis on estimating the effects on WTP for biodiversity conservation including CVM studies that base their WTP question on conservation efforts. More recently, Lew [17] reviews the literature on the economic benefits of threatened, endangered and rare marine species considering studies from different developed countries.
The purpose of this paper is to: (1) review and compare the valuation literature on threatened and endangered animals to provide an overview of past research activities in this field; (2) conduct a meta-analysis regression to identify variables which explain the variation in WTP for threatened and endangered species and (3) illustrate the application of meta-analysis regression functions for benefit transfer by exemplarily estimating the value of a bald eagle population. This analysis adds to the growing literature on non-market valuation on threatened and endangered species. Our paper expands and combines characteristics of previous meta-analyses by enclosing: (1) studies in developed and developing countries in contrast to Richardson and Loomis as well as Loomis and White [14, 15] ; (2) different classes of species as opposed to Lew [17] ; (3) recent studies, covering thus 32 years of research; (4) two forms of the stated preference method (CVM and choice experiment (CE)) and (5) interaction between level of threat and charisma of a species. The results are of relevance since they shed light on societal WTP for threatened and endangered species and provide regression functions for benefit transfer worldwide to value these species.
After giving an overview on the literature of threatened and endangered species the methodology is described. We proceed with the study review, the meta-analysis and a discussion of the results. This is followed by an example of a function benefit transfer and final remarks.
Literature

Common Methods Used for the Valuation of Threatened and Endangered Species
The two most common economic valuation methods, CVM and CE, rely on the notion of stated preferences and thus can account for non-use values of threatened and endangered species as compared to the revealed preference approach which is limited to use values [18] . CVM is a theory-based measure of economic value and relies on the concept of maximizing an individual's utility [19] . Therefore, it allows to unveil a population's aggregated WTP for a suggested change in a good. The method uses surveys based on a hypothetical scenario to reveal the value of public goods [20, 21] . In the case of threatened and endangered species, the description of the hypothetical market includes provision of information on the species and habitat proposed for preservation, the form and frequency of payment and the question format [22] . CVM differs in the way the question measuring WTP is stated. The three most commonly used are dichotomous choice (DC), open-ended (OE) and payment card (PC) [23] . In the first format, respondents have to accept or reject a randomly assigned monetary amount [24] . In the OE method, individuals are directly asked for the maximum amount they are willing to pay without specifying predetermined values [25] . The PC provides a list of monetary values and respondents are then asked to choose the one closest to their maximum WTP for the scenario presented [26] . Limits which are common to all three response formats of CVM include strategic bias (incentive to misstate WTP for the individual's own gain), hypothetical bias (due to the made-up setting), framing effects caused by the survey instrument and yes-saying (acquiescence bias) which can lead to distorted estimates [27, 28] .
The approach of CE is based on the combination of Lancaster's characteristics theory of value [29] and the random utility theory [30, 31] . Respondents are assumed to maximize their utility through the choice they make in a given situation [32] . In practice, individuals are presented with a choice set and are asked to repeatedly choose between bundles of attributes [18] including the costs of the conservation program. Therefore, when the individual makes a choice there is an implicit trade-off between the different levels of the attributes [33] (e.g., conservation success rate, habitat improvement, population size, method of funding or chance of sighting the animal). Even though there are possible advantages with CE (e.g., avoiding the yay-saying problem, experimental design) compared to CVM, fewer studies used this approach to measure environmental values [18, 33] . However, there is also some criticism regarding the CE technique including issues with the internal consistency of choices such as the extent to which strictly-dominated options are chosen [34] or whether participants always choose the same option when they are repeatedly presented with the same choice set [35] .
Findings in the Literature on the Determinants of WTP
There seems to be a disparity of people's WTP for different classes of species. Large vertebrates, especially mammals and birds, receive higher WTP [36, 37] . The study by White et al. [38] reveals a higher WTP for marine animals compared to terrestrial species. The results of Yao et al. [39] suggest that the WTP for birds is higher than for non-bird species. Ressurreiçao et al. [40] found that preferences for marine taxa deviate across countries and thus are subject to cultural differences. According to them, the WTP approach is likely to reflect values such as ethical and moral values, knowledge and tradition. A former study by Kotchen and Reiling [41] has found that prior knowledge has a positive effect on WTP. Further, environmental attitudes and awareness [41, 42] as well as professional occupation [40] influence people's WTP. With increasing income, the WTP for the conservation of threatened and endangered species rises [24] . A common driver behind people's WTP for the conservation of a species is "charisma". The expression "charismatic species" refers to species that are familiar, aesthetic organisms and thus have popular appeal and inspire public affection [43] . In addition to that, they are also easily recognisable and stated by name (e.g., elephant, panda, tiger). Further, they can be related to a specific geographical location or habitat (e.g., African savannahs, Chinese bamboo forests) [44] and are used to draw attention on conservation campaigns [45] . The aggregate evidence by the literature shows that overall, charismatic species are more likely to be preserved and receive a higher stated WTP by respondents [15, 46, 47] . Although Tisdell and Nantha [48] found that the likeability of a species influences the WTP to conserve the animal, people's perception of the degree of endangerment seems to be the more important factor affecting WTP. According to Metrick and Weitzman [47] , government spending on the conservation of a species is also driven by charismatic and non-charismatic attributes. They mention especially factors such as physical size and visceral characteristics to be of importance when deciding on how much a government spends for a species' conservation. Factors which are considered to be more on the scientific spectrum such as endangerment or uniqueness were less important in the spending stage of the decision process. On the individual consumer level, similar conclusions have been drawn. There has been found a strong correlation between an individual's WTP and its attitudes towards a species and thus scientific reasons such as the ecological role of the species seem to be of lesser importance [49] . Colléony et al. [49] argue that a more endangered species is not likelier to get a higher donation by people. However, several studies [48, [50] [51] [52] found the opposite effect concluding that the degree of endangerment has a high influence on people's WTP.
Methods
Literature Search and Study Collection
The databases Google Scholar, Web of Science and Scopus were used to find valuation studies concerning threatened and endangered species using a range of different keywords. Table 1 contains the applied keywords and the results of our literature search. "threatened species valuation" and "economic" In addition to the studies found through the three databases we also obtained relevant work from citation in other papers and previous meta-analyses as well as from reviews in the field [14] [15] [16] [17] 53] . The studies were further scanned and selected based on two criteria: the species being valued had to be (a) an animal and (b) threatened or endangered according to our definition. That is, the animal was listed as "threatened" or "endangered" in the ESA or as "vulnerable", "endangered" or "critically endangered" by the IUCN Red List at the time of the valuation. All in all, 87 studies were found to match the requirements. However, among these 87 studies some measured use-values rather than non-use values or did not include all the information we needed regarding the sample, study method, payment vehicle, frequency of payment and WTP value. After dropping these studies, we obtained a total of 53 studies which were closely related to the aim of our study and thus, were used for the literature review. A summary of the relevant studies can be found in Table S1 in the supplementary documents. As this paper considers studies that take place in different countries and years the values of the original paper sources differ in terms of currency and purchasing power. Therefore, all WTP values were converted to US dollars to the base year of 2015 using the US-Consumer Price Index of urban consumers for comparability [54] . However, for seven studies [48, [55] [56] [57] [58] [59] ] the year of conduction was not available and thus, we assumed a study year that was most likely. The year 2015 has been chosen as the base year since it is the survey date of the most recent study included in the analysis.
Methodology of Review
Firstly, the selected studies are compared based on the country of the study site and the type of animal being valued. Furthermore, this paper investigates the different valuation methods based on the following criteria: The studies are distinguished regarding the methodology used to elicit and derive the mean WTP and further, common explanatory variables for the regression model are identified. We compare the various scenarios as well as form and frequency of payment vehicles used by the different studies. Afterwards, the assumptions about changes caused by the conservation project and the project's likelihood of success are contrasted. Attention is also payed to the choice of the sample approach and the survey instrument. Moreover, the difficulties faced by the different studies and the way they deal with possible biases are examined.
Categorisation of Species
As this paper emphasizes the interaction between charisma and level of threat of a species and its effect on WTP, the included species have been assigned to one of the four categories: threatened with low charisma, threatened with high charisma, endangered with low charisma and endangered with high charisma. These variables have been chosen since empirical evidence suggests that WTP is significantly affected by the degree of charisma and threat. Non-charismatic and less appealing species are assigned to the low-charisma category, whereas flagship and well-known aesthetic species are part of the highly charismatic group. The species are assigned to one of the two categories based on the information provided in the study regarding the prior knowledge of the respondents, the likeability and aesthetic appearance or the direct reference to the level of charisma. If this information was not available it was taken from other literature. The list of references for the charisma categorisation is provided in Document S2 in the supplementary documents. The studies have referred to the degree of endangerment in different ways. Most US studies define the species based on the categories of ESA. Other papers refer to the categorisation as threatened or endangered based on regulations by the European Union [58] , the number of species, the rate of habitat disruption or the number of countries inhabiting the respective species. Whenever the listing reference was not clear, the status of the respective species has been matched to the one of the IUCN Red List at the time. On this basis, all species in this paper have been categorised as "threatened" if they have been listed as "threatened" in the ESA or as "vulnerable" according to IUCN Red List. The category "endangered" includes species that have been listed as "endangered" according to ESA or are indicated as "endangered" or "critically endangered" on the IUCN Red List. For further detail on the categorisation of the species see Appendix Table A1 .
Methodology of Meta-Analysis
Following the work of Richardson and Loomis [15] , a meta-analysis is undertaken to examine how WTP for threatened and endangered species obtained from several studies is explained by various attributes of the studies (that is, response rate, method of analysis, sample size, country, etc.). In total 52 studies with about 85 WTP estimates were sourced and used for the meta-analysis (however, we excluded the study by Kontogianni et al. [60] because it distorted the results). As discussed earlier, the novelty of our study is attributed to the fact that it considers studies from both developed and developing countries unlike the study by Richardson and Loomis [15] which only focused on studies in the USA. Moreover, our study considers how the interaction between the level of threat and the level charisma of species affect the WTP. Also, we considered studies published in recent times with the latest being 2017. The empirical model for the meta-analysis is specified as:
where ln WTP(2015$) is the natural log of the 2015 base year value of WTP, lnresponserate is natural log of the response rate of the survey, lnsamplesize is the natural log of the sample size for a particular study, Studyyear is the year in which the study took place, Developingcountry represents a dummy variable which takes the value of 1 if the study area is a developing country and 0 otherwise. The survey format is represented by Survey f ormat, a dummy variable coded 1 if the questionnaire is administered by face-to-face and 0 otherwise. Paymentvehic is a categorical variable representing the payment vehicle and it comprises of tax, bills, membership fees, trust fund and an unspecified means. Because of the issue of dummy variable trap, tax is used as a reference category (that is, omitted). The payment frequency is represented by a categorical variable, Payment f req and it comprises of the following categories: annual, monthly, once and per visit. The category "annual" is used as the reference group. An interaction between the level of threat and the level of charisma of species is introduced in the model as Threatened#Charismalevel. The level of threat of the species is coded as 1 when the species is threatened and 0 when it is endangered. High charismatic species are coded 1 and 0 otherwise. The variable, Class shows the species class, that is, whether the species belong to the following class: bird, fish, invertebrate, marine mammal, terrestrial mammal and reptile. Bird is used as the reference category in the estimations. The respondent type is represented by a dummy variable (Resident) which is 1 when the respondents in the study are residents and 0 otherwise. Method shows whether CVM or CE or a hybrid of the two is used in the study. CVM is used as a reference category in the analysis.
From Equation (1), the sign in front of each variable is the expected sign or the hypothesized relationship between the variable and WTP based on previous studies. High response rate is expected to have negative effect on WTP as suggested by Richardson and Loomis [15] and Boyle et al. [61] . WTP estimates in developing countries for threatened and endangered species are expected to be lower than those in developed countries. This is because developed countries have relatively high income than developing countries. It is expected that respondents tend to give higher WTP values when questionnaires are administered face-to-face than when it administered by other means. As the level of threat and level of charisma of a species increases individuals tend to offer higher WTP values. The hypothesized sign on the species class variable might differ depending on species classification, however, birds generally have higher WTP compared to other species. This assertion is based on previous studies (see Richardson and Loomis [15] ; Loomis and White [14] ; Yao et al. [39] ). Surveys using visitors as sample are expected to have a higher WTP values for threatened and endangered species than residents of the study area. This is because visitors most at times have use as well as non-use values for the species [15] . Based on previous studies we expect WTP estimates for CEs to be higher than that of CVM. Richardson and Loomis [15] in their meta-analysis found a significant positive effect of CE on WTP relative to CVM. The sample size, year of the study, payment vehicle and frequency of payment are hypothesized to have an ambiguous effect on WTP.
A multicollinearity test is carried out using simple correlation test among the explanatory variables and we found low correlation among the variables. In order to be more confident in our multicollinearity test, variance inflation factor (VIF) is carried out to check whether or not multicollinearity is severe. The results show low level of multicollinearity (see Appendix Table A2 ). A step-wise procedure is used in estimating Equation (1) to ascertain a best-fit model for benefit transfer purpose. We first estimate the full model in Equation (1) to avert the problem of omitted variable bias. A sequential elimination of insignificant variables is followed until a best fit model is obtained for the benefit transfer. The model with the highest adjusted R-squared and the lowest Akaike information criterion (AIC) and Bayesian information criterion (BIC) is chosen.
Results
Review of Valuation Studies
The 53 studies with 56 surveys can be distinguished according to the geographical location of the study site. 11 surveys (19.7%) were conducted in developing countries and 45 surveys (80.3%) were carried out in developed countries. As it can be seen in Table 2 , 23 (41.1%) of the surveys are located in the USA. In total, this review covers 92 valued species of which 37 (40.2%) are marine or terrestrial mammals, 19 birds (20.7%), 19 fishes (20.7%), four invertebrates (4.4%), and 13 reptiles (14.1%). As it has already been noticed by Decker and Watson [55] most studies were conducted on charismatic rather than non-charismatic species.
The analysed valuation studies can further be distinguished by their study method. In total, we reviewed 43 CVM studies, nine CE studies and one hybrid. Studies applying CVM use different WTP value elicitation formats. Five studies apply multiple formats [23, 59, [62] [63] [64] whereas all other studies only use one. The most frequently used format is the DC approach [24, 26, 42, 56, 57, [64] [65] [66] [67] [68] [69] [70] [71] [72] [73] [74] [75] [76] [77] [78] [79] . Instead of only allowing for yes or no answers, Loomis and Ekstrand [26] expand this method by accounting for the degree of certainty in the responses (multiple-bounded DC method). In the DC approach, the proposed monetary value for the species, the study-specific variables as well as socioeconomic variables are used to formulate a probabilistic model from which the expected WTP values are derived. For these studies, either a logit or probit model is applied and afterwards the mean WTP is calculated by using a maximum likelihood approach in most cases. An exception is e.g., the study by Giraud et al. [80] which uses the "grand constant" to calculate the mean WTP. Fewer studies elicit WTP by using the OE approach with follow-up questions and taking the average over the stated WTP values [25, 60, 81, 82] , using a mixture model [83] or applying a tobit model [64, 84] to estimate mean WTP. Other studies use a PC to elicit WTP and estimate mean WTP by applying a simple approach of taking the average [10, 85] , implementing a tobit model [86] or using the mathematical expectation formula for discrete variables [87] . Additionally, there is one study where the response format could not be identified [88] .
Besides estimating the mean WTP, most studies analyse the variance in WTP explained by different independent variables. Common variables included in the regression analysis are bid value, age, gender, household size, income, education, membership of an environmental association or attitudes towards the environment as well as awareness of the conservation issue.
A range of different scenarios have been assumed across the studies. Whereas some studies examine one scenario, others ask about the WTP for several scenarios. A popular assumption for the hypothetical market is the conservation of the addressed species in form of habitat preservation and population growth. Less common scenarios are the change in use values by allowing or restricting fishing [66, 70, 81] , chance of sighting the species [39, 89] , raising awareness for the conservation needs [25, 76] , support of research [10, 48, 70, 76, 82, 90] , a project of reintroducing the species [87] , a management program to reduce human-species conflicts [62] and compensation for damages caused directly by the species [56, 69, 83] or due to the financial losses caused by conservation efforts [75] . In the case of the use of multiple scenarios, different WTP values are elicited for the variation in stock size [66, 81] , type of respondents (residents and/ or visitors) [24, 70, 75, 81, 86] and chance of survival [23, 91] . While most studies do not refer to the likelihood of success of the preservation programs, a few surveys include the confidence in the program in information provided to the respondents. For example, Giraud et al. [70] and Reaves et al. [23] point out that the success of the conservation project is not guaranteed. Another exceptional case is the study by Jin et al. [73] which elicits the WTP for marine turtles across different Asian countries in contrast to all the other studies which measure WTP within a single country.
The nine CE studies [11, 39, 55, 58, 89, [92] [93] [94] [95] differ with regards to the attributes included in the choice sets and slight differences occur with respect to the regression model applied. All CE studies have two alternatives besides the status quo or the option of doing nothing. Wallmo and Lew [11, 92, 95] assume an improvement of the ESA list status and only use the threatened and endangered species as well as costs of the conservation program as attributes. Instead, Decker and Watson [55] and Rudd [93] include additional attributes, such as population size, ecological quality, public access, method of funding and probability of success. Mean WTP is estimated by using a mixed logit model [55, 58] , rank-ordered random parameter logit model (RPL) [11, 39, 89, 92, 95] , a multinomial logit model [94] , a 9-class latent class (LC) logit model [93] or a WTP-space model [58] .
The reviewed valuation studies further vary according to the payment vehicle described. The most common form of payment vehicle is taxes but the way in which they are collected differs (annual payment or one-time payment). Alternative payment vehicles are voluntary donations, contribution to trust funds, membership fees and higher prices for goods and services. An exception is the study by Ninan and Sathyapalan [96] , who measure the WTP of the respondents for Asian elephants in terms of foregone income by volunteering for the conservation program. Differences also occur in terms of the frequency of payment. Some surveys asked for annual or monthly payments, whereas other studies derive mean WTP values based on one-time payments or contribution per visit. The comparison of the studies reveals that six different survey instruments have been used to approach respondents: face-to-face interviews and questionnaires, mail and online surveys, telephone interviews or drop-off surveys.
Common difficulties appear when estimating the value of non-tradeable and public goods which reduce the validity of the study results. Some study results have little informative value due to a small sample size and a non-representative character of the sample. Other analyses suffered from low response rates depending on the choice of survey instrument which allowed for self-selection and thus led to overestimated WTP values. Different techniques have been used to minimize hypothetical bias. Six studies [39, 57, 73, 74, 76, 97] included cheap talk scripts to remind respondents about the importance of a real vote although it is set in a hypothetical scenario. Another technique used by several studies is the certainty scale where respondents were asked about their confidence in their answers of the stated amount of WTP. All uncertain yes votes were reclassified to no votes to allow for more realistic and conservative measures of economic values. To avoid strategic and hypothetical bias, Kim et al. [75] try to create a real setting by including a follow-up question after the WTP question asking about the preferred method of payment for the stated amount. A special issue when valuing wildlife is that although they are embedded into an ecosystem people state their WTP without considering the ecological role of the species [98] . White et al. [77] observed that mean WTP does not increase with the number of species being conserved and that people rather state a symbolic than additive value. Therefore, the embedding effect can lead to less accurate WTP estimates in such that studies valuing species in an isolated context separated from the ecosystem yield higher WTP values than those which place them in a broader framework [98] . Consequently, the WTP values have to be taken with caution. Table 3 shows the estimations of the WTP models. Model 1 of the table represents the full model in Equation (1). For models 2-4, we successively delete the insignificant variables in order to improve the model fitness for the purpose of benefit transfer estimations. From the adjusted R-squared, it is evident that the model improves as the insignificant variables are sequentially removed from the model. In addition, the AIC and BIC reduces as we eliminate the insignificant variables and as such we chose the model with the lowest AIC and BIC. Generally, the results show that WTP is significantly affected by response rate, sample size, the level of threat and charisma of species, the country in which the survey is conducted, payment vehicle, frequency of payment, species class and the type of respondents. Whereas an increase in the response rate reduces the WTP values, an increase in the sample size increases the WTP values. The negative effect of response rate on WTP is similar to that of Richardson and Loomis [15] and also confirms the assertion by Boyle et al. [61] . Threatened species with low charisma are observed to have lower WTP values compared to those in other groups (that is, endangered with low charisma, endangered with high charisma and threatened with high charisma). Thus, species in any other groups have significantly higher WTP values than those which are threatened and have low charisma. A careful observation of the coefficients of endangered species with high charisma and threatened species with high charisma in model 4 shows no significant difference between their WTP values. This assertion is confirmed by a formal test of equality between the two coefficients where we fail to reject the null hypothesis of equality (that is, F(1,61) = 0.08. Prob > F = 0.772).
Meta-Analysis
As expected, we find a significant difference between WTP values for developing and developed countries in the case of threatened and endangered species. The WTP values for threatened and endangered species are low in developing countries compared to their developed counterpart. This is because income levels in developed countries are relatively higher than developing countries. Relative to taxes, payment vehicles such as bills and trust fund have lower WTP values. The high WTP values when taxes are used as the payment vehicle may be due to the enforceability of taxes. The results also show that annual payments are significantly higher than monthly payments. Compared to fish, terrestrial mammal and reptile, WTP values for endangered and threatened birds are significantly higher. These findings corroborate that of Richardson and Loomis [15] , Loomis and White [14] and Yao et al. [39] . From model 4, the relative WTP value between birds and the other species class has fish as the highest, followed by reptile and terrestrial mammal. In relation to how WTP values for endangered and threatened species vary for respondent types, findings from model 4 show a significant difference between when visitors constitute the sample frame and when residents are considered.
As expected visitors are willing to pay higher values for threatened and endangered species compared to residents since visitors most at times have use as well as non-values for the species [15] . 
Benefit Transfer Example for Threatened and Endangered Species
As mentioned earlier the purpose of the meta-analysis in this study is to enable us to predict WTP values for threatened and endangered species taking into account their charisma level. Since model 4 in Table 3 is relatively the best fit based on the data, the meta-analysis function is programmed to aid us with the benefit transfer. The reduced form model in Table 3 − 0.602Reptile (2) To obtain the WTP value for any species we first would have to plug in the sample means values for the methodological variables (that is, response rate and the sample size). From our data the sample mean for the response rate and sample size variables are 61.03% and 1713 respondents respectively. If one wants to predict the WTP value for a charismatic endangered bald eagle population of a visitor in a developed country who is willing to make an annual contribution to a trust fund, the computation is shown in equation 3 
Equation (3) results in a TEV of about $149.37 per household. In a developing country context, the TEV for the same example will be $66.05 per household. In a case where residents are considered, the TEV for developed and developing countries will be $60.49 and $26.75 per household respectively. These estimates can be aggregated for the entire population if one has information on the number of households. For instance, if the resident population for both the developed and developing countries is one million, then the TEV for the charismatic endangered bald eagle population will be $60.49 million and $26.75 million for the developed and developing country respectively.
It should be noted that in a situation where this eagle in question is threatened and has low charisma, the TEV will be lower. Thus, for visitors and residents in a developed country this value will be $73.51 and $29.77 respectively. The corresponding values for a developing country are $32.51 for visitors and $13.16 for residents. This illustration confirms the notion that the level of threat and the level of charisma of a species has significant effect on its TEV. This value increases with the levels of charisma and threat of the species. Taxes as a payment vehicle is observed to yield the highest WTP value for threatened and endangered species. Table 4 shows an illustration of the WTP values for the charismatic endangered bald eagle by comparing tax and trust fund as payment vehicles. As expected, the WTP values are high when taxation is the payment vehicle compared to other forms of payment vehicles. The effectiveness of tax to yield the highest WTP is due to its enforceability. 
Conclusions
The purpose of this paper has been threefold, that is, to review and compare the valuation literature for threatened and endangered animals, conduct a meta-analysis regression to identify variables which explain the variation in WTP for threatened and endangered species and how the results from the meta-analysis can be used for benefit transfer purpose. Most studies reviewed made use of CVM relative to CE to estimate WTP values for threatened and endangered species. The CVM studies differ in terms of the hypothetical market with regards to the scenario and the payment vehicle used. The most common form of payment vehicle is taxes but the way in which they are collected differs (annual payment or one-time payment). CE studies were observed to differ with respect to the choice sets and the attributes considered. The review also found that some study results have little informative value due to a small sample size and a non-representative character of the sample. Also, other studies suffered from low response rates depending on the choice of survey instrument allowing for self-selection and thus leading to overestimated WTP values.
The meta-analysis showed that changes in WTP for threatened and endangered species are significantly explained by the response rate, sample size, payment frequency and payment vehicle. In addition, findings suggested that WTP for threatened and endangered species in developed countries is significantly higher than developing countries. Moreover, visitors were found to have higher WTP values than residents. As expected, WTP increases with the level of threat and charisma of species. Monthly payment was found to be significantly lower than annual payments, and payment via taxes is relatively higher than those by bills and trust fund. Based on our meta-analysis regression function, we illustrated how TEVs for threatened and endangered species can be derived through the benefit transfer concept. From the benefit transfer illustration, one does not need advance training or knowledge in economics or quantitative methods to derive the TEVs for any threatened and endangered species. Although prediction from our model is not 100% accurate given the adjusted R-squared of about 0.716, it however provides sufficient and relevant information on the TEV of threatened and endangered species given the huge cost (in terms of time and money) in conducting a survey.
Our findings have several policy implications. Although tax as a payment vehicle yields the highest WTP due to its enforceability, policies should be targeted on educating the population about threatened and endangered species. Most people are unaware of the various plant and animal species existing in their environments and the rate at which these species are depleting due to human activities. Given the extinct knowledge about these species, the WTP to protect them is very low, especially in developing countries. In addition, policies and reforms that aim at boosting economic growth and providing alternative source of livelihood in developing countries are essential. Most people in developing countries depend directly on nature as their source of livelihood and their actions may cause a threat and as such endanger species. These policies will reduce the over-reliance on nature and increase the WTP for threatened and endangered species.
Supplementary Materials: The following are available online at www.mdpi.com/2076-3298/5/2/31/s1, Table S1 : Summary of studies, Document S2: List of references for charisma categorisation.
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